EIGHT years ago a famous surgeon said that "no radical operation is worth performing when the disease extends beyond the limits of the uterus into the connective tissue about the cervix or into the utero-sacral or broad ligaments. In such cases prolonged immunity, to say nothing of the permanent benefit from an operation, is out of the question." We have travelled far in these eight years; the brilliant results that have attended advanced operations, such as that of Wertheim, have quite changed the comparatively hopeless outlook. The surgery of cancer in general is advancing rapidly, and one would be rash to delimit its future scope. In a very short time what was considered the limit of operation has been surpassed, and what was formerly a "radical " operation becomes in the light of experience incomplete. Instead of appealing to results which may take years to accumulate, we can base our judgmnent of the probable completeness of any operative technique on the surer ground of pathological observation. The more the surgical pathology of cancer is appreciated, with a consequent adaptation of operative procedure, the better will the outlook become; but the first essential in advance is a more accurate knowledge of the pathological processes at work.
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EIGHT years ago a famous surgeon said that "no radical operation is worth performing when the disease extends beyond the limits of the uterus into the connective tissue about the cervix or into the utero-sacral or broad ligaments. In such cases prolonged immunity, to say nothing of the permanent benefit from an operation, is out of the question." We have travelled far in these eight years; the brilliant results that have attended advanced operations, such as that of Wertheim, have quite changed the comparatively hopeless outlook. The surgery of cancer in general is advancing rapidly, and one would be rash to delimit its future scope. In a very short time what was considered the limit of operation has been surpassed, and what was formerly a "radical " operation becomes in the light of experience incomplete. Instead of appealing to results which may take years to accumulate, we can base our judgmnent of the probable completeness of any operative technique on the surer ground of pathological observation. The more the surgical pathology of cancer is appreciated, with a consequent adaptation of operative procedure, the better will the outlook become; but the first essential in advance is a more accurate knowledge of the pathological processes at work. No one would deny the utility of earlier diagnosis of cancer of the uterus and the educative measures proposed for that purpose; but if earlier diagnosis implies restricted operative measures, then there is danger of retrogression. How is it possible to ascertain when we have to deal with an early case ?
Early with regard to time of duration may be late in respect to time of dissemination. The warning signs and symptoms that call attention to cancer of the uterus vary greatly in their severity, and we cannot calculate with any degree of exactness how long the lesion has existed. The evolution of some cancers is rapid, of others slow, and of others again rapid growth and slow growth may follow each other. The rate of growth of malignant tissue follows no laws that we know. The apparent size of a primary lesion visible to our eyes or demonstrable to palpation may be far from the actuality. Probably every surgeon has had the experience of removing small growths so thoroughly in relation to their size as to give every hope of success, only to find a speedy demonstration of failure, and, on the other hand, has met with large growths, treated in a relatively restricted mannner, which have never recurred. Experience in post-mortem examination soon teaches us that a small focus of origin is by no means infrequently associated with a very extensive dissemination, and, on the contrary, that the malignant process may be locally confined to the site of its origin. In clinical examinations it follows that we cannot invariably, or even usually, say that a small original lesion denotes an early case, for beyond that lesion the cancer cells, unseen and impalpable, may be permeating the lymphatic tracts. In cancer of the uterus, of the cervix, or of the body, another process may be at work-septic absorption-which may considerably complicate a judgment of the real extent of the cancer, leading one to conclude that the cancerous process is extensive when in reality it may be limited. I shall refer to this later.
The histological examination of a portion of the growth cannot give us sure information with regard to the rapidity of the process. I am aware that such a statement is at variance with the views of some pathologists. It is not uncommon to read in histological reports that the tumour is growing rapidly or slowly, or even that the case is considered to be an early one. Such an opinion takes no account of certain fallacies-namely, that a particular section of a certain portion at a particular time may exhibit considerable variation from the appearances found in another section from an adjacent part. It is based on two considerations, the relative amounts of connective-tissue stroma and epithelial cells, and on the numbers of mitotic figures found in the portion exainined. In the experimental investigation of mouse cancer, where we can take all these factors into account, we find that the histological criteria on which such opinions are founded are quite untrustworthy. We actually find that some tumours with a relatively large preponderance of stroma over -epithelial elements may have a speedier growth and a higher percentage of successful inoculations than a tumour of high epithelial cellularity. Of course, the opposite may obtain; there is no relationship between structure and degree of malignancy. It has also been shown that some slow-growing tumours of mice may exhibit a surprising amonnt of mitotic figures.
Taking all such factors into consideration, the impossibility of determining from clinical or histological examination the exact extent of the disease in any given case, we may justifiably conclude that the only way of encompassing a radical extirpation, within reasonable limits of course, is to apply to every case a technique which is designed for the most advanced. Such a technique does not mean a haphazard removal of surrounding tissue, but an extirpation of definite danger zones. The proposition which I wish to submit for your consideration to-night is that these danger zones are the structures which in the autopsies of advanced cases we actually find the most often affected; that is to say, the terminal picture gives the key to the partially-revealed processes during life.
In the fifth report from the Middlesex Hospital Cancer Research Laboratories1 I published a statistical article on " Cancer of the Uterus," compiled from the records of that hospital, and from the large number under review I was able to choose 915 complete post-mortem accounts of cancer of the cervix. These autopsies were performed and recorded by several pathologists, so that when collected together they gave us perhaps a more unbiased view of the salient facts than would the records of one man. They are supplemented by the records of over a hundred further autopsies performued by the special cancer research staff, and collected by Dr. MacCormac. One of the most striking and unexpected features revealed by my figures-and Dr. MacCormac's statistics exactly agree with them-was that no less than 55 per cent. of cases were found to be free from any visceral or glandular metastasis. If we accept that as a true indication of the potential spread of the disease, and make allowances for the fact I Arch. of Middlesex Hosp., 1906, vii (Fifth Report from Cancer Research Laboratories), p. 165. that in earlier stages the liability to metastasis must be lower, we can account for the effectiveness claimed for such restricted operations as the Schauta-Schuchaidt vaginal hysterectomy or other measures that leave the pelvic glands untouched. But though these figures may be accepted as fairly accurate for extra-pelvic metastases, it may be doubted if they give a true estimnate of the frequency with which the pelvic lymphatic glands are involved. It must be borne in mind that in approximately a quarter of the cases that come to the post-mortem table the pelvic organs are so matted together, either from uterine and tubal septic processes or from perforation of the pouch of Douglas, that accurate descriptions of the state of the intrapelvic structures is out of the question. The lymph glands lying between the external and internal iliac arteries would therefore probably escape examination in a great many cases. The pelvic contents in advanced cases with perforation, disorganization, and foetid debris, do not invite long and painstaking exanmination, nor do our usual methods for their removal enable us to be exact on the point. Again, the utility of exact observation of the intra-pelvic glands has only recently been evident. If these glands have been enlarged and have escaped examination, it would be impossible to say whether they were the seat of deposit or the result of the septic processes. But, at any rate, the observations can be taken as fairly accurate of the dissemination beyond the brim of the pelvis, and up to that point glandular extirpation is practicable in the modern operation. When cancer gets beyond the wall of the uterus into the paravaginal tissues and broad ligaments it travels to the lateral walls by lymphatic tracts. Most of our anatomical text-books are very incomplete in their descriptions of these tracts. Poirier, Delamere, and Cuneo mention three tracts from the cervix: one directed outwards draining into the inter-iliac lymph glands, a second running obliquely outwards and backwards to glands on the various branches of the internal iliac, and a third descending at first and then ascending to the pararectal glands. The last set course through the utero-sacral ligaments, but it is questionable if they are really uterine lymphatics; they are not reckoned as such in our English text-books. And yet how commonly do we find in cases of cancer of the uterus the clinical note, "involvement of the sacro-uterine ligaments " ! How many cases are denied operation on this ground alone! I have often been struck with the fact that where this was recorded in the clinical notes no apparent involvement of these folds could be found at post-mortem examination. The records to which I have alluded were made before the anatomy of the lymphatic system was as well recognized as it now is, but, still, involvement of the lateral sacral glands into which these lymphatics drain would occasionally have been noticed; but there is no mention of such an occurrence. In this case the matting of the pelvic structures would not hide them. In Dr. MacCormac's paper they were found to be affected once only in 107 cases. Personally I have never seen them enlarged in uterine cancer. In an operation specimen of my colleague, Dr. R. C. Buist, this particular tract of tissue was removed because it was considered to be involved, but careful microscopic examination of various parts of it failed to demonstrate any cancer cells. I should not like to deny the presence of such a lymphatic tract, much less to say that "involvement of the sacro-uterine ligaments " is always a false observation; but, in view of the disagreement between clinical and post-mortem findings and the fear that some otherwise operable cases may be denied operations on that account, I think too much has been made of it. Lymphangitis from uterine septic trouble, closely following these sacrouterine tracts and embracing the rectum, has been observed by Ernest Miles, and is considered by him to produce the so-called "syphilitic stricture of the rectum."
The middle tract of Poirier draining into lymph glands on the branches of the internal iliac is omitted from muost text-books. I have been unable to verify this tract by injection, and in the few complete dissections I have made of pelves with cancer of the uterus I have failed to discover enlarged glands in the situation figured. More investigation of this is required. Supposing the observation of Poirier and his collaborators is verified, it will mean that, if nothing is to be left to chance, probably the anterior division of the internal iliac would have to be cleaned out, if not removed at operation. At the present time we have no evidence that these lymphatic glands are frequently the seat of cancerous deposits. The inter-iliac glands are important ( fig. 1 ). They vary in number, usually three, and are supplied by lymphatics from both the cervix and the corpus. In some books they are figured as being supplied from the cervix only, the principal tract from the body running over the end of the cominon iliac and turning up to the lumbar glands; but the two tracts are very intimately connected, and as a matter of fact we find the inter-iliac glands not infrequently affected in cancer of the uterine body, while, on the other hand, we sometimes find the lumbar glands affected in cancer of the cervix with no apparent involvement of the inter-iliac glands. The inter-iliac glands, as their name implies, lie between the external and internal iliac arteries, the uppermost being usually partly hidden by the ureter which passes over it. These glands in turn communicate by a connexion over the artery with another set of three or four which lie in close association with the outside of the common iliac artery (fig. 2) . The lowest gland of the latter is very apt to escape detection, as the artery may have to be displaced inwards to show its presence even when it is enlarged. Enlarged glands do not necessarily indicate invasion by cancer, for we not infrequently fail to detect any epithelial cells in such cases, whilst, on the other hand, glands may be infected without being enlarged or even hardened; still. it may be taken FIG 1 Dissection of pelvis in a case of canicer of the uterus to show the lymph glands. A A A, the inter-iliac glands, the uppermost heiing crossed hy the ureter. The arrow, D, points to the communication hetween the highest inter iliac gland and the lowest gland of the common iliac group, which lies to the outer side of the artery. B B B, glands lying helow the external iliac vein comimunicatiing ahove with the inter-iliac glands and helow with the inguinal glands. E E E, the lateral sacral glands and lymphatic tract-niot involved.
as a working rule that an enlarged gland is prima-facie evidence of cancerous deposit, and should be removed, whilst the routine extirpation of pelvic glands in cancer of the cervix obviates the risk of leaving behind a focus for recurrence. When the inter-iliac glands are definitely enlarged it will obviously be risky to stop short at their extirpation, and the higher set lying to the outer side of the common iliac, especially the gland which I have mentioned as being hidden behind the artery below its bifurcation, should be removed also. The most distal enlarged gland does not necessarily mark the limit of dissemination any more than the visible surface margin of a growth denotes the extent of invasion. The lesson has been learnt and successfully applied in the surgery of breast cancer, and the same principle should be applied to cancer of the uterus; the area through which the cornmon iliac and its divisions run is the " axilla " of the pelvis. Closely connected with the inter-iliac group of lymph glands, if not actually to be reckoned one of them, is what is normally a large gland lying between the external iliac vein and the obturator nerve. This gland can be injected from the cervix, and from it the obturator gland may become affected in cancer of the uterus. In a few advanced cases-approximately 5 per cent.-we find the inguinal glands to be enlarged, but probably in a very small number only is that enlargement due to cancerous infiltration. There is said to be a lymphatic tract from the uterus through the round ligament to the inguinal region, but though I have frequently prepared microscopic sections across the ligament, I have not been* able to see invaded channels within it. That does not, of course, negative such a route of dissemination, for there may be embolic spread to the inguinal gland.
But it is possible that the inguinal glands may becoiue involved from the chain of glands lying along the external iliac vein which communicate with the interiliac group (fig. 3 ). It must be renmembered that lymphatics permeated by cancer-cells do not coincide with the channels mapped out by artificial injection. In their growth the cells block the lymphatics, destroy the lymph current, and make their way by the paths of least resistance through tributary channels, it may be, against the direction of the lymph flow.
Contained within the broad ligaments are the tracts frorn the uterus to the pelvic glands; they are numerous and extensively cominunicating. Parallel to the long axis of the uterus and close to it is a vertical channel of communication between the lymphatics of the corpus and those of the cervix, so that for all practical purposes in cancer of the uterus the lymphatic spread outside the walls of the organ is the same for both. It may be that it takes longer in general for cancer to penetrate the wall of the body than it does to pass beyond the confines of the cervix (I doubt it), but once it does so the course is the same for both; but it is open to question, especially when we take into account the dangers of wide implantation and embolic dissemination entailed by the preliminary diagnostic curetting usuallv practised, if cancer of the body should be treated by less extended operation than cancer of the cervix. (The average duration of life in cases of cancer of uterine body is 1,83 years, compared with P74 years in cases of cervical cancer. Lymphatic glands are involved in 45 per cent. of cases. Viscera are affected by deposits in 48'5 per cent. Hydronephrosis occurs in 33 per cent.) The involvement of the parametric tissues may only be revealed by the microscope, and even escape detection altogether. Embolic involvement of the lymph glands must be admitted, but for practical purposes the tissues must be treated as if there were always continuous lymphatic spread within them. There are no means of determining at operation which of the two modes of dissemination is at work in a particular case, and even in embolic spread the emboli may still be&in course of passage at the time of intervention. It follows, then, that in removing the dangerous structures glands anid broad ligaments should be taken away in one continuous piece, for otherwise one runs the risk of producing artificial grafts of cells with the knife.
The ureter passes through a danger zone. Round it in its course through the broad ligament the lymphatic tracts pass on their way to the pelvic walls, and close to it is a knot of these channels-the juxtacervical knot-which, when involved, often appears like an affected gland. By contraction of the fibrous tissue in the cancer-invaded parametrium, by fibrotic stricture consequent on secondary parametritis, and by infiltration of the wall by direct spread of cancer, or by lymphatic permeation, the ureter becomes constricted and its lumen obliterated. The result is hydronephrosis and all its train of baneful effects ending FIG. 3. Anterior view of dissected pelvis. F is an enlarged inguinal gland. B is the lowest intra-pelvic gland of a chain communicating with the inter-iliac glands. in death from uraemia, one of the most common terminations of the disease even though the hydronephrosis be unilateral. I have shown, too, that the ureter may be invaded without hydronephrosis. My statistics show that hydronephrosis occurs in no less than 75 per cent. of all cases; Dr. MacCormac's statistics give 73 per cent. These figures are sufficient to show the liability of the parainetrial portion of the ureter to involvement and raise the question whether the practice of stripping the ureter is the wisest procedure. For a fuller consideration of the pathology of the ureters in cancer of the uterus let me refer you to a paper of mine in the Journal of Obstetrics and Gynacology of April, 1910, and to a paper by my colleague, Dr. R. C. Buist, in the same number.'
When the cancer originates in the cer*vix the liability to involvement of the vagina is very great. In our post-mortem cases only a very small number (2'5 per cent.) escape. The involvement may be evident to the naked eye as sub-epithelial nodules or ulcers. Ulceration of the vagina, where it is in contact with a cancerous cervix, is fairly common, and it is usually cited as an example of contact transference or auto-inoculation. Such a process is always open to suspicion. The necrotic condition of the surface of a cervical tumour and the septic condition of the material are almost certain obstacles to tumour grafting. The anastomosis is so rich between the lymphatics of the upper part of the vagina and those of the cervix that downward spread is quite common. Hence an apparently independent nodule or ulcer may be, or may have been, in direct continuity with the parent growth through the underlying lymphatics, though separated from it on the surface by unchanged epithelium. Even where there is no naked-eye evidence of involvement of the vagina we may have it revealed by the microscope. Thus in Wertheim's operation the vaginal cuff made to enclose the septic cervix serves also to remove a highly dangerous tissue. From the vagina, by continuity of tissue, the bladder and the rectum become involved, the former in approximately two-thirds of post-mortem cases with fistule in 44 per cent., and the latter in one quarter of the cases with 16 per cent. of perforations. The timely removal of the upper part of the vagina would prevent the occurrence of these distressing and hopeless sequelhe.
